Introduction
In situ measurements of sound reflection and airborne sound insulation of noise barriers are usually done in Europe according to CEN/TS 1793-5 [1] . This method have been substantially improved during the EU funded QUIESST project [2] , [3] . In the frame of the same project, an interlaboratory test has been carried out in order to assess the repeatability and reproducibility of the newly developed method when applied to real-life samples [4] . These values of repeatability and reproducibility are presented here, both in one-third octave bands and for the single-number ratings.
Organization of the Inter-Laboratory Test
The measurement method is fully described in refs. [2] and [3] . Actually the newly established measurement method is too new and too complex to attempt a mathematical model or even to specify the different components of an uncertainty budget according to the GUM [5] , therefore it was decided to assess the uncertainty through an inter-laboratory test (ILT) [4] .
Name
Country Austrian Institute of Technology Austria Table 2 reports the single number ratings for sound reflection. Table 3 reports the single number ratings obtained for the sound insulation of the acoustic elements. Table 4 reports the single number ratings of sound insulation across the posts on the Valladolid test site. Figures 3 and 4 shows an example of the results obtained on the Valladolid test site. 
Measurement Results

Sample Laboratory
A B C D E F G H 1 0 0 0 0 0 0 0 0
Repeatability and Reproducibility
The statistical analysis has been carried out using nonrounded values, also for the single number ratings, in order to avoid to add another contribution to the final uncertainty.
According to ISO GUM [5] , the accuracy of measurement is the closeness of the agreement between the result of a measurement and a true value of the measurand, where "measurand" stands for a well-defined physical quantity.
In the context of the present inter-laboratory test, there are: Their true values are unknown, however. Therefore, what can be determined are the repeatability and the reproducibility of the measurement procedure.
The repeatability r is the random variation under constant measurement conditions. It is the best approach to quantify the variability under homogeneous conditions. It is worth noting that separate repeatability values can be calculated for each of the one-third octave bands as well as for the single number rating. As the single number rating is a sort of weighted average of the respective one-third octave band values, it could be expected that the single number rating repeatability is smaller than any of the repeatability values of the constituent one-third octave bands.
The reproducibility R is the random variation under changed conditions of measurement. Again, it is possible to calculate this value for the separate one-third octave band values as well as for the single number rating, where the reproducibility for the single number rating is probably smallest.
In this paper r and R are expressed as 2 x s r and 2 x s R , respectively, where s r is the standard deviation of measurements on one and the same object taken under similar conditions briefly after each other, while s R is the standard deviation of measurements on one and the same object under different conditions. This is called an expanded uncertainty measure. 
where DL RI,ijk is the measurement of laboratory i (i=1,…,8) on the k-th sample (k=1,…,13) at location j (j=1,2); S k is the true value of DL RI,ijk for the k-th sample (k=1,…,13); L i is the effect of laboratory (i=1,…,8); e 1,ij is the random variation between the 16 measurement sessions (8 labs x 2 sites); e 0,ijk is the residual (random) variation. e 1,ij can be calculated by studying the eight differences in location mean values, one for each laboratory. It is assumed that the e 0,ijk are identically and independently distributed normal variables with means 0 and variance σ 2 0k . So the random error within the sessions depends on the sample.
For the calculation of repeatability and reproducibility, it has been found better to isolate the random variation of sample 4, which is much larger than the others. The intervals for the various standard deviations, as well as for repeatability and reproducibility are shown in Table 5 .
It is worth noting that R and r give the expanded uncertainty of DL RI from measurements before rounding off. Denoting a single measurement before rounding with M, the two values round(M -1,62) and round(M + 1,62) can be taken as defining a rounded conservative 95% confidence interval for the true value of a measurement. The interval is called conservative, because the upper bound in table 5 is used. It is therefore likely that the interval is too wide. For airborne sound insulation the adopted statistical model is similar. The sound insulation data for acoustic elements have been modelled with a separate random error for sample 13, which is much larger than the others. A study of pair wise differences revealed between-laboratory differences between RWTH and CSTB laboratories and the others.
The intervals for the various standard deviations, as well as for repeatability and reproducibility are shown in Table 6 .
Denoting a single measurement before rounding with M, the two values round(M -2,61) and round(M + 2,61) can be taken as defining a rounded conservative 95% confidence interval for the true value of a measurement. The sound insulation data measured across posts in Valladolid have been modelled as before. A study of pair wise differences revealed between-laboratory differences between RWTH and KUL laboratories and the others. The intervals for the various standard deviations, as well as for repeatability and reproducibility are shown in Table 7 . Denoting a single measurement before rounding with M, the two values round(M -1,83) and round(M + 1,83) can be taken as defining a rounded conservative 95% confidence interval for the true value of a measurement.
Parameter
Using the same underlying statistical model, the reproducibility and repeatability in one-third octave bands based on the random error of the samples excluding sample 13 have been calculated. The results are visualized in figure  7 . The plot of R and r values shows medians and 95% credible intervals. The most striking differences in the plot are those in the 3150 Hz -5000 Hz one-third frequency bands, for which there is a difference of 0,5 dB to 1 dB between reproducibility and repeatability. 
